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(54) BLOOD CONSTITUENT-ANALYZING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a blood constituent- 
analyzing device for rapidly measuring a hematocrit value and at the 
same time easily analyzing a blood constituent where the hematocrit 
value has been corrected. 

SOLUTION: A channel consisting of glass fiber filter paper 2, 3, 5 f 
and 11 and an antibody insoluble membrane 9 is formed, potential is 
applied to an operation electrode 7 and a counter electrode 8, at the 
same time blood is injected into a specimen introduction part 13, and 
time when the blood or plasma has reached the counter electrode 8 
is measured based on the change in a response current, thus 
calculating the hematocrit value of blood. Further, a calibration curve 
or a hematocrit correction expression for each hematocrit value is 
prepared even in the analysis of a blood constituent and is used to 
correct influence due to the hematocrit value according to the 
amount of response current obtained from the operation electrode 7. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Sample induction into which a blood sample is poured, and a channel which consists of a porous 
filter which catches a corpuscle component in this blood sample, It is a constituent-of-blood analysis 
apparatus which is provided with a detection part which detects that this blood sample reached, and carries 
out the measurement output of the predetermined specimen material concentration in this blood sample, A 
constituent-of-blood analysis apparatus characterized by what a hematocrit value in this blood sample is 
calculated for from a result of having measured time of concentration after a blood sample is poured into the 
above-mentioned sample induction until it arrives at the above-mentioned detection part. 
[Claim 2]A constituent-of-blood analysis apparatus characterized by what it has for a sample sensor which 
detects that this blood sample passed in the constituent-of-blood analysis apparatus according to claim 1. 
[Claim 3]A constituent-of-blood analysis apparatus which installs the above-mentioned sample sensor 
between the above-mentioned sample induction and the above-mentioned detection part in the constituent- 
of-blood analysis apparatus according to claim 2, and is characterized by things. 

[Claim 4]A constituent-of-blood analysis apparatus which equips the above-mentioned sample induction 
with the above-mentioned sample sensor in the constituent-of-blood analysis apparatus according to claim 
2, and is characterized by things. 

[Claim 5]A constituent-of-blood analysis apparatus characterized by what the above-mentioned sample 
sensor and the above-mentioned detection part are the thing which either detects by an electrode at least 
in the constituent-of-blood analysis apparatus according to any one of claims 2 to 4. 

[Claim 6]In the constituent-of-blood analysis apparatus according to any one of claims 2 to 5, the above- 
mentioned sample sensor and the above-mentioned detection part, A constituent-of-blood analysis 
apparatus characterized by what is been what detects an electrochemical signal produced by contact with 
the oxidation reduction substance or electrolyte component which either supported in the above-mentioned 
sample sensor or its upper stream beforehand at least, and the above-mentioned blood sample. 
[Claim 7]In the constituent-of-blood analysis apparatus according to claim 1, this measuring means, By 
having an analytical curve or a hematocrit correction formula corresponding to each hematocrit value, and 
carrying out selection of the above-mentioned analytical curve, or use of the above-mentioned correction 
formula according to a hematocrit value in a sample for which it asked from the above-mentioned time of 
concentration, A constituent-of-blood analysis apparatus characterized by what a measurement result of 
specimen material concentration which amended influence of a hematocrit value is outputted for. 
[Claim 8]A constituent-of-blood analysis apparatus characterized by what the above-mentioned specimen 
material concentration is measured for by the above-mentioned detection part in the constituent-of-blood 
analysis apparatus according to any one of claims 1 to 7. 

[Claim 9]In the constituent-of-blood analysis apparatus according to claim 8, as a means to measure 
predetermined specimen material concentration in this blood sample, A constituent-of-blood analysis 
apparatus characterized by what an antigen-antibody reaction is used, the sign of an antigen or the antibody 
is carried out with an enzyme as a means to detect the amount of antigen-antibody reactions, and the 
amount of enzyme reactions is electrochemically detected for via a oxidation reduction substance. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the constituent-of-blood analysis apparatus which 
can amend the influence by a hematocrit value in measurement of a predetermined constituent of blood 
while being able to perform hematocrit value measurement about a constituent-of-blood analysis apparatus. 
[0002] 

[Description of the Prior ArtjQuicker and simple measurement is demanded with progress of the 
iatrotechnique in recent years at the spot of the clinical laboratory test Generally, although the plasma or 
the blood serum obtained by a blood test centrifuging blood is analyzed in many cases, in order to inspect 
more nearly promptly and simple, examination of the analysis apparatus which does not need operation of 
time-consuming centrifugal separation etc. is performed. 

[0003] However, since it is very important to separate plasma or a blood serum from blood in order to carry 
out exact analysis, a means to filter blood and to eliminate a corpuscle component is well used by 
incorporating glass fiber filter paper in an analysis apparatus. It is JP,H5-264539,A and JP,H8-54387,A, for 
example, and this method is already reported. 

[0004]This invention persons have also already proposed the analysis apparatus in which quick and simple 
measurement of a blood sample is possible as indicated by JP,H10-177026,A. When blood is added in this 
conventional analysis apparatus, a corpuscle component is eliminated to it by filtration, and the structure 
where an antigen-antibody reaction can be used and the concentration of the measuring object material 
made into the purpose of being in a plasma constituent can be detected electrochemically is included in it. 
[0005]Here, when separating plasma or a blood serum using glass fiber filter paper, it needs to be cautious of 
the hematocrit value of blood. This is because a corpuscle is got clogged during separation of plasma or a 
blood serum within glass fiber filter paper. Naturally it is easy to generate this blinding like blood with a high 
hematocrit value. By age, sex, etc., the human hematocrit value is distributed over about about 35 to 55% of 
range, and as the measuring method, The method of asking from the volume ratio of the corpuscle 
component and liquid component in blood, the method of asking from the electrical resistance of blood, the 
method of asking from the blood count and average corpuscle volume in unit volume, etc. are known using 
the capillary tube and the centrifuge. 

[0006]Although a flow-through method and a lateral flow system are common as a developing method of a 
blood sample, Here, accumulate two or more porous filters and a channel is formed, A flow-through method, 
one, or two porous filters or more are put in order for the method of developing a blood sample vertically to 
a porous filter, and a channel is formed, and let the method of developing a blood sample in parallel to a 
porous filter be a lateral flow system. As a system which doubled the flow-through method and the lateral 
flow system, two or more porous filters are set, a channel is formed, and the method of developing a blood 
sample vertically and in parallel to a porous filter is indicated. 
[0007] 

[Problem to be solved by the invention] However, in the above-mentioned conventional constituent-of-blood 
analysis apparatus, in order to carry out exact measurement, after adding a blood sample, in order to carry 
out predetermined operation for measuring and to receive time restrictions for a general user after fixed 
time, operativity was bad. 

[0008]In the conventional constituent-of-blood analysis apparatus, the infiltration speed of blood changed 
with hematocrit values, the amount of antigen-antibody reactions changed with these, the response current 
value changed, and, as a result, there was a problem of also changing an analytical curve. In order to solve 
this problem. [ whether the analytical curve for every hematocrit value is prepared first, and ] The work of 
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preparing the correction formula corresponding to a hematocrit value, inputting into a correction formula 
whether the current value acquired next by measuring the hematocrit value of a blood sample beforehand in 
the case of measurement being introduced into the analytical curve according to the hematocrit value, and 
amending measured value was required. However, in the existing hematocrit value measuring method which 
was mentioned above, there was a problem that measurement of a quick hematocrit value could not be 
performed. 

[0009]Each existing hematocrit value measuring method, [ different from the measuring device for measuring 
the concentration of the predetermined measuring object material in a plasma constituent ] Since a 
measuring device for exclusive use is needed and it was necessary to measure a hematocrit value with these 
measuring devices for every measurement, there was a problem that the simple nature which is a merit of an 
analysis apparatus will be lost. 

[0010]The so-called constituent-of-blood analysis apparatus of an auto start which this invention is made in 
order to solve this problem, and does not need operation after fixed time without receiving time restrictions 
after adding a blood sample is provided, It aims at providing a constituent-of-blood analysis apparatus which 
can measure a hematocrit value promptly, and providing a constituent-of-blood analysis apparatus which can 
analyze a constituent of blood which amended a hematocrit value simple. 
[0011] 

[Means for solving problem]In order to solve an aforementioned problem, the constituent-of-blood analysis 
apparatus of this invention according to claim 1, Sample induction into which a blood sample is poured, and a 
channel which consists of a porous filter which catches a corpuscle component in this blood sample, It is a 
constituent-of-blood analysis apparatus which is provided with a detection part which detects that this 
blood sample reached, and carries out the measurement output of the predetermined specimen material 
concentration in this blood sample, From a result of having measured time of concentration after a blood 
sample is poured into the above-mentioned sample induction until it arrives at the above-mentioned 
detection part, a hematocrit value in this blood sample is calculated. Specimen material concentration is 
computable using a hematocrit value acquired from a result of time of concentration which measured time 
after adding a blood sample to sample induction until it arrives at a detection part by this by calculating a 
hematocrit value in this blood sample. 

[0012]The constituent-of-blood analysis apparatus of this invention according to claim 2 is provided with the 
sample sensor which detects that this blood sample passed in the constituent-of-blood analysis apparatus 
according to claim 1. This measures time until this blood sample arrives at a detection part from a sample 
sensor, The time of concentration from the sample induction of this blood sample to [ from the measurement 
result ] a detection part is computed, and specimen material concentration can be computed using the 
hematocrit value acquired from the time of concentration by calculating the hematocrit value in this blood 
sample. 

[0013]The constituent-of-blood analysis apparatus of this invention according to claim 3 installs the above- 
mentioned sample sensor between the above-mentioned sample induction and the above-mentioned 
detection part in the constituent-of-blood analysis apparatus according to claim 2. This measures time until 
a blood sample arrives at a detection part from a sample sensor, and the time of concentration from the 
sample induction of this blood sample to [ from the measurement result ] a detection part can be computed. 
[0014]The constituent-of-blood analysis apparatus of this invention according to claim 4 equips the above- 
mentioned sample induction with the above-mentioned sample sensor in the constituent-of-blood analysis 
apparatus according to claim 2. This detects the time of a blood sample adding to sample induction, and time 
of concentration until this blood sample arrives at a detection part from sample induction can be measured. 
[0015]As for the above-mentioned sample sensor and the above-mentioned detection part, the constituent- 
of-blood analysis apparatus of this invention according to claim 5 is characterized by being the thing which 
either detects by an electrode at least in the constituent-of-blood analysis apparatus according to any one 
of claims 2 to 4. An electrode can detect by this that the blood sample passed or reached, time until this 
blood sample arrives at a detection part from a sample sensor is measured, and the time of concentration 
from the sample induction of this blood sample to a detection part can be computed. 

[0016]The constituent-of-blood analysis apparatus of this invention according to claim 6, In the constituent- 
of-blood analysis apparatus according to any one of claims 2 to 5, the above-mentioned sample sensor and 
the above-mentioned detection part, It is characterized by being what detects the electrochemical signal 
produced by contact with the oxidation reduction substance or electrolyte component which either 
supported in the above-mentioned sample sensor or its upper stream beforehand at least, and the above- 
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mentioned blood sample. Time until this blood sample arrives at a detection part from a sample sensor is 
measured, and the time of concentration from the sample induction of this blood sample to a detection part 
can be computed because this detects the electrochemical signal produced by contact with a oxidation 
reduction substance or an electrolyte component, and a blood sample. 

[0017]The constituent-of-blood analysis apparatus of this invention according to claim 7, In the constituent- 
of-blood analysis apparatus according to claim 1 , this measuring means, By having the analytical curve or 
hematocrit correction formula corresponding to each hematocrit value, and carrying out selection of the 
above-mentioned analytical curve, or use of the above-mentioned correction formula according to the 
hematocrit value in the sample for which it asked from the above-mentioned time of concentration, The 
measurement result of the specimen material concentration which amended the influence of a hematocrit 
value is outputted. This amends the influence of the hematocrit value in the sample for which it asked from 
time of concentration, and specimen material concentration can be computed. 

[0018]The constituent-of-blood analysis apparatus of this invention according to claim 8 measures the 
above-mentioned specimen material concentration by the above-mentioned detection part in the 
constituent-of-blood analysis apparatus according to any one of claims 1 to 7. Thereby, the specimen 
material concentration in a blood sample can be measured by a detection part. 

[0019]The constituent-of-blood analysis apparatus of this invention according to claim 9, In the constituent- 
of-blood analysis apparatus according to claim 8, as a means to measure the predetermined specimen 
material concentration in this blood sample, An antigen-antibody reaction is used, the sign of an antigen or 
the antibody is carried out with an enzyme as a means to detect the amount of antigen-antibody reactions, 
and the amount of enzyme reactions is electrochemically detected via a oxidation reduction substance. 
Thereby, the oxidation-reduction reaction of the enzyme of an antigen antibody complex and substrate by 
which the sign was carried out with the enzyme occurs, the current then produced can be detected, a 
current amount can be calculated, and the amount of enzyme reactions can be computed from the current 
amount. 
[0020] 

[Mode for carrying out the invention] Hereafter, it explains, referring to Drawings for an embodiment of the 
invention. The embodiment shown here is an example to the last, and is not necessarily limited to this 
embodiment. 

[0021](Embodiment 1) Below, it explains, referring to Drawings for the constituent-of-blood analysis 
apparatus concerning the embodiment of the invention 1. The constituent-of-blood analysis apparatus 
concerning the embodiment of the invention 1, The sample induction into which a blood sample is poured, 
and the channel which consists of a porous filter which catches the corpuscle component in this blood 
sample, It is a constituent-of-blood analysis apparatus which is provided with the detection part which 
detects that this blood sample reached, and carries out the measurement output of the predetermined 
specimen material concentration in this blood sample, From the result of having measured time of 
concentration after a blood sample is poured into the above-mentioned sample induction until it arrives at 
the above-mentioned detection part, the hematocrit value in this blood sample is calculated. 
[0022]As for the construction material which constitutes this channel, it is preferred that the filter which can 
catch a porous member with the aperture of 10 micrometers or less or red corpuscles is contained, for 
example, glass fiber filter paper, a nitrocellulose membrane, a cellulose filter paper, a nonwoven fabric, a 
synthetic fiber, etc. are mentioned as a porous filter. 

[0023]The method of the detecting a sample sensor and a detection part electrochemically as the detection 
means by either detecting by an electrode at least is illustrated. 

[0024]Have the measuring means which measures the predetermined specimen material concentration in the 
blood sample poured in from the above-mentioned sample induction in the above-mentioned constituent-of- 
blood analysis apparatus, and this measuring means, By having the analytical curve or hematocrit correction 
formula corresponding to each hematocrit value, and using selection or the above-mentioned correction 
formula of the above-mentioned analytical curve according to the hematocrit value in the sample for which it 
asked from the above-mentioned time of concentration, It is made to output the measurement result of the 
specimen material concentration which amended the influence of a hematocrit value. As a measuring means 
of this specimen material concentration, a means to detect concentration is illustrated by detecting 
electrochemically a unique ligation reaction or enzyme reactions, such as an antigen-antibody reaction. 
[0025]Below, the composition of the constituent-of-blood analysis apparatus concerning this Embodiment 1 
is explained. Drawing 1 is an exploded perspective view showing the constituent-of-blood analysis apparatus 
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in this invention, and the sample induction 13 for pouring in a blood sample is formed in the upper surface of 
the upper housing 1 in drawing 1 . 2 is a blood deployment layer and porous members, such as glass fiber 
filter paper which has an aperture of the grade in which an aperture does not capture not less than 10 
micrometers and a corpuscle, are illustrated. 3 is the dried reagent layer, after making glass fiber filter paper 
impregnate the enzyme labelled antibody, buffer constituent, and electronic mediator which carried out the 
sign of the substance made into the purpose in sample liquid, for example, the antibody specifically combined 
with an antigen, with the enzyme. 5 is a reaction layer which consists of glass fiber filter paper having 
contained the buffer constituent etc. As construction material, as for 3 and 5, the porous member in which 
an aperture can capture 10 micrometers or less and red corpuscles in addition to glass fiber filter paper is 
illustrated. 4 is the solution impermeable seal formed between the reagent layer 3 and the reaction layer 5. It 
is the electrode substrate made from PET which 6 formed the passing mouth 14 of sample liquid in the 
center section, and produced the pattern of the work electrode 7 and the counter-electrode 8 in the 
undersurface by the screen-stencil made from the carbon or silver which is a conductive substance. The 
end of this electrode substrate is projected from the side of the upper housing 1, and in order to measure 
the current amount of a between [ the work electrode 7 and the counter-electrode 8 ], connection with an 
external measuring device of it is attained. By having set this work electrode 7 and counter-electrode 8, 
having considered it as the detection part, having the measuring means which measures the predetermined 
specimen material concentration in the blood sample poured in from sample induction, and giving potential 
between this work electrode 7 and counter-electrode 8. The current proportional to the amount of enzyme 
reactions can flow, and the amount of antigens in sample liquid can be measured with this current value. 9 is 
a porous membrane which consists of construction material, such as a nitrocellulose, and was taken as the 
antibody insolubilization membrane by fixing the antibody to said enzyme labelled antibody on the surface. 
This antibody is being fixed so that it may not begin to melt, even if it permeates sample liquid, such as a 
blood serum and plasma. 1 1 is a matrix layer which consists of a dried filter paper after impregnating the 
substrate of an enzyme, and the high glass fiber filter paper of absorptivity, etc. are illustrated. Although 10 
is semipermeability seals, such as permeable membrane pasted up between the antibody insolubilization 
membrane 9 and the matrix layer 1 1 , and an enzyme substrate makes it pass, the antigen by which the sign 
was carried out by the enzyme labelled antibody is not passed. 

[0026] Drawing 2 is a cross-sectional view showing the structure of the constituent-of-blood analysis 
apparatus concerning the embodiment of the invention 1, and drawing 1 and identical codes show the portion 
which is the same or corresponds in the figure. Since a fixed pressure is added by pasting up the upper 
housing 1 and the lower casing 12 made of resin, the above-mentioned component member can be installed 
without carrying out a position gap. 

[0027]Next, a measuring method is explained. First, if the blood sample which serves as sample liquid from 
the sample induction 13 of the upper housing 1 is poured in, a sample goes into the reagent layer 3 through 
the blood deployment layer 2, and it will flow into the reaction layer 5, dissolving the ingredient of the 
reagent layer 3. In the reaction layer 5, the antigen in the enzyme labelled antibody which is a reagent 
presentation, and sample liquid causes unique combination. Since the solution impermeable seal 4 is 
bypassed and he is trying for sample liquid to flow into the reaction layer 5 at this time, all the antigens in 
the sample liquid which should be quantified can be made to react to an enzyme labelled antibody. 
[0028]When sample liquid flows through the antibody insolubilization membrane 9 from the passing mouth 14, 
an enzyme labelled antibody specifically combined with an antigen combines with an antibody fixed on the 
surface of the antibody insolubilization membrane 9. The semipermeability seal 10 is bypassed, it spreads all 
over the antibody insolubilization membrane 9, and combination progresses, and sample liquid fully carries 
out moistness of the matrix layer 11. 

[0029]Sample liquid dissolves an enzyme substrate in the matrix layer 11, and an enzyme substrate passes 
without bypassing the semipermeability seal 10, and reaches the electrode substrate 6 again. And since an 
oxidation-reduction reaction of an electron transport substance arises when an enzyme of an enzyme 
labelled antibody specifically combined with an insolubilization antibody and a dissolved substrate start an 
enzyme reaction, if potential is given to the work electrode 7 and the counter-electrode 8 at this time, 
current proportional to the amount of enzyme reactions will flow. The amount of antigens in sample liquid 
can be measured with this current value. 

[0030]In this constituent-of-blood analysis apparatus, since glass fiber filter paper is used as the reagent 
layer 3 and the reaction layer 5, in this portion, a corpuscle in blood is got clogged, and an infiltration speed 
becomes slow. This infiltration speed becomes slow according to an increase in the amount of hematocrits in 
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blood further. That is, when the amount of hematocrits in blood increases, from a blood pouring start. From 
becoming late, time until response current in the first work electrode 7 and counter-electrode 8 occurs. 
Time until the first response current occurs from a blood pouring start is beforehand measured about a 
blood sample of known plurality [ amount / of hematocrits ], and proportionality of time until the first 
response current occurs from a blood pouring start, and a hematocrit value in blood is searched for based on 
this. And time until the first response current occurs from a pouring start of a blood sample used as a actual 
measuring object can be measured, and the amount of hematocrits in a blood sample can be calculated by 
applying this measurement result to the above-mentioned proportionality. 

[0031] Here, only the part in which the amount of antigens in the sample liquid measured from the amount of 
response current which flows into the above-mentioned work electrode 7 and the counter-electrode 8 
received the influence of the amount of hematocrits since the infiltration speed of a sample changed with 
the amounts of hematocrits needs to amend measured value. Then, in this Embodiment 1, it doubles with 
each hematocrit value beforehand, Two or more analytical curves for calculating the specimen material 
concentration of antigens, for example, the amount, from the current value of response current are prepared, 
Corresponding to the amount of hematocrits calculated from time until the first response current occurs 
from the pouring start of the above-mentioned sample, one of two or more of the above-mentioned 
analytical curves is chosen, and the specimen material concentration which amended the influence of the 
amount of hematocrits is obtained by calculating specimen material concentration from the current value of 
response current by this analytical curve. 

[0032]Although two or more analytical curves doubled with each amount of hematocrits here were prepared, 
According to the amount of hematocrits, the correction formula which amends the measurement result of 
the current amount of the response current which flows into the work electrode 7 and the counter- 
electrode 8 is prepared, and it may be made to amend the measurement result of the current amount of 
response current based on the measurement result of the amount of hematocrits using this correction 
formula. 

[0033]As mentioned above, the sample induction into which a blood sample is poured according to the 
hemanalysis equipment concerning this Embodiment 1, The channel which consists of a porous filter which 
catches the corpuscle component in this blood sample, It is a constituent-of-blood analysis apparatus which 
is provided with the detection part which detects that this blood sample reached, and carries out the 
measurement output of the predetermined specimen material concentration in this blood sample, From the 
result of having measured time of concentration after a blood sample is poured into the above-mentioned 
sample induction until it arrives at the above-mentioned detection part, since the hematocrit value in this 
blood sample was calculated, From the result of the time of concentration which measured time until it adds 
a blood sample to sample induction and arrives at a detection part, a hematocrit value can be calculated and 
specimen material concentration can be computed using the acquired hematocrit value. 

[0034]Have the measuring means which measures the predetermined specimen material concentration in this 
blood sample poured in from the above-mentioned sample induction, and this measuring means, By having 
the analytical curve or hematocrit correction formula corresponding to each hematocrit value, and carrying 
out selection of the above-mentioned analytical curve, or use of the above-mentioned correction formula 
according to the hematocrit value in the sample for which it asked from the above-mentioned time of 
concentration, Since it was made to output the measurement result of the specimen material concentration 
which amended the influence of a hematocrit value, The target specimen material concentration can be 
measured correctly, it is not necessary to measure a hematocrit value and predetermined specimen material 
concentration with separate equipment, and the constituent-of-blood analysis apparatus excellent in simple 
nature can be provided like before. 

[0035]As a means to use an antigen-antibody reaction and to detect the amount of antigen-antibody 
reactions as a means to measure the predetermined specimen material concentration in this blood sample, 
Since the sign of an antigen or the antibody is carried out with an enzyme and the amount of enzyme 
reactions was electrochemically detected via the oxidation reduction substance, The oxidation-reduction 
reaction of the enzyme of an antigen antibody complex and substrate by which the sign was carried out with 
the enzyme occurs, the current then produced can be detected, a current amount can be calculated, and the 
amount of enzyme reactions can be computed from the current amount. 

[0Q36](Embodiment 2) Below, the constituent-of-blood analysis apparatus concerning Embodiment 2 is 
explained using Drawings. The hemanalysis equipment concerning the embodiment of the invention 2 enables 
it to perceive having added the blood sample automatically by providing a sample sensor in upper housing in 
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the constituent-of-blood analysis apparatus explained by Embodiment 1. Since it carries out with the form 
added to Embodiment 1, Embodiment 2 omits the explanation about the portion which is common in 
Embodiment 1. 

[0037] Drawing 5 is a bottom view of the upper housing 1 of the constituent-of-blood analysis apparatus 
shown in Embodiment 1. In drawing 5 , 15 is a sample perception electrode, and 16 is a sample perception 
counter-electrode, it sets the sample perception electrode 15 and the sample perception counter-electrode 
1 6, and is taken as a sample sensor. In drawing 5 , the explanation is omitted using the same mark about the 
component which is the same as that of drawing 1 , or corresponds. 

[0038]The sample perception electrode 15 and the sample perception counter-electrode 16 are installed in 
the undersurface of the upper housing 1 along a peripheral edge part of the sample induction 13. Connection 
with an external device of the sample perception electrode 1 5 and the sample perception counter-electrode 
16 is enabled by lengthening a lead part to the side of the upper housing 1. By supporting a oxidation 
reduction substance or an electrolyte in the blood deployment layer 2, and giving potential between the 
sample perception electrode 15 and the sample perception counter-electrode 16, when a sample is added, it 
becomes possible to perceive an electrical signal. Since an electrical signal is similarly acquired when a blood 
sample arrives at a detection part, it becomes possible to detect time until blood arrives at a detection part 
from a sample sensor automatically. In this Embodiment 2, although sample induction was equipped with a 
sample sensor, it may install between sample induction and a detection part. 

[0039]As mentioned above, since according to the constituent-of~blood analysis apparatus concerning 
Embodiment 2 it perceives automatically when a blood sample is added by equipping sample induction with a 
sample sensor which detects that a blood sample passed, Time of concentration until this blood sample 
arrives at a detection part from sample induction can be measured, and specimen material concentration can 
be computed using a hematocrit value acquired from the measurement result by calculating a hematocrit 
value in this blood sample. 

[0040]By detecting an electrochemical signal which a sample sensor and a detection part produce by 
contact with a oxidation reduction substance or an electrolyte component beforehand supported in the 
above-mentioned sample sensor or its upper stream, Time until it arrives at a detection part from a sample 
sensor is measured, and time of concentration from sample induction to [ from the measurement result ] a 
detection part can be computed. 
[0041] 

[Working example]Next, an working example of this invention is described based on Embodiment 1. 

(a) A metallic mold cast which consists of the manufacturing method upper housing 1 of a component, and 

lower casing 12 ABS plastics. 

[0042]Blood deployment layer 2 glass fiber filter paper was cut into 1 1 mmphi. 

[0043]Reagent layer 38mMN, N, N T , N'-tetrakis. Diluted solution of HRPO sign CRP was produced using (2- 
hydroxyethyl)-p-phenylene diamine (abbreviated name: THEPD) / 2.5% normalcy rabbit blood serum 
(abbreviated name: NRS) / 5% lactose / 50mMNaCI/25mMPIPES(pH 7.4)/80U/ml heparin. 120microl spotting 
of was done and liquid nitrogen performed freeze-drying to glass fiber filter paper which cut this diluent into 
1 1 mmphi and which carried out surfactant treatment after freezing. 

[0044]The seal made from polyethylene terephthalate (abbreviated to PET) with a solution impermeable seal 
4 thickness of 40 micrometers was cut into 7 mmphi. 

[0045]120microl spotting of was done and liquid nitrogen performed freeze-drying to the glass fiber filter 
paper which carried out surfactant treatment which cut the reaction layer 530mMNaN3/10mMPIPES(pH 
7.4)/160U/ml heparin solution into 11 mmphi after freezing. 

[0046]Carbon was screen-stenciled at PET with an electrode 6 thickness of 250 micrometers to ring shape 
with an inside diameter 4mmphi and an outer diameter [ phi ] of 6 mm, and it was considered as the working 
pole. Silver was screen-stenciled to ring shape with an inside diameter 8.5mmphi and an outer diameter 
[ phi ] of 9.5 mm, and it was considered as the counter electrode. Furthermore the inside of the working pole 
was cut into the circle configuration of 3.8 mmphi, and it was considered as the electrode. 
[0047]Antibody insolubilization membrane 9 phosphate buffered saline (abbreviated-name-BS) is used, 
20microl spotting of was done at the ring shape of 5 mmphi at the mixed cellulose membrane which cut 
0.15mg/ml of an anti-CRP monoclonal antibody / 1.85 mg/mL bovine gamma globulin / 1% ethanol solutions 
into 10 mmphi. After carrying out immersion shake for 30 minutes after 1-hour desiccation at 1% casein and 
an PBS solution and washing this 3 times in PBS, it was made to dry and was considered as the antibody 
insolubilization membrane. 
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[0048]The permeable membrane made from semipermeability seal 10 alpha cellulose was cut into 8 mmphi. 
[0049]A matrix layer 1150mM hydrogen peroxide / 100mM hydantoic acid (pH 6.0) / 20mM guaiacol 
potassium sulfonate salt / 2mg/160U/ml heparin solution, 75microl spotting of was done and liquid nitrogen 
performed freeze-drying to the glass fiber filter paper cut into 10 mmphi after freezing. 
[0050](b) The double-sided tape cut into 10 mmphi was stuck on the assembly lower casing of the 
component, and the matrix layer was put on the top. In order, a semipermeability seal, an antibody 
insolubilization membrane, an electrode, the reaction layer, the solution impermeable seal, the reagent layer, 
and the blood deployment layer were laminated, as shown in drawing 1 , upper housing was put, and it was 
considered as the analysis apparatus. 

[0051](c) The hematocrit value of fresh blood was measured by the method of asking for the volume ratio of 
a corpuscle component and a plasma constituent, using the measurement capillary tube and centrifuge of a 
hematocrit value. Furthermore, the sample which adjusted the hematocrit value to 35%, 40%, 45%, 50%, and 
55% was prepared by addition and extraction of the plasma constituent. 

[0052](d) measurement — the analysis apparatus assembled as mentioned above was connected to current 
measurement equipment, and while pouring in blood 220mul which added CRP, -150mV potential was 
impressed to the working pole. The time when the current response occurred in the beginning was measured 
after blood pouring, and it was considered as the time when blood arrived at the detection part. Furthermore 
the average current value 420 to 480 seconds after blood pouring was measured, and it was considered as 
the response current value. 

[0053](e) The response current value in each hematocrit value was shown in result drawing 3 . The response 
current value was changed with the hematocrit value. Time after pouring blood into sample induction until it 
arrives at a detection part was shown in drawing 4 . Time until blood arrives at a detection part was delayed, 
so that the hematocrit value was high. 
[0054] 

[Effect of the Invention]As mentioned above, according to the constituent-of-blood analysis apparatus of 
this invention according to claim 1. The sample induction into which a blood sample is poured, and the 
channel which consists of a porous filter which catches the corpuscle component in this blood sample, It is a 
constituent-of-blood analysis apparatus which is provided with the detection part which detects that this 
blood sample reached, and carries out the measurement output of the predetermined specimen material 
concentration in this blood sample, From the result of having measured time of concentration after a blood 
sample is poured into the above-mentioned sample induction until it arrives at the above-mentioned 
detection part, since the hematocrit value in this blood sample was calculated, Specimen material 
concentration is computable using the hematocrit value acquired from the result of the time of 
concentration which measured time after adding a blood sample to sample induction until it arrives at a 
detection part by calculating the hematocrit value in this blood sample. 

[0055]Since it had the sample sensor which detects that this blood sample passed from Claim 2 of this 
invention according to the constituent-of-blood analysis apparatus according to claim 4, Time until this 
blood sample arrives at a detection part from a sample sensor is measured, the time of concentration from 
the sample induction of this blood sample to [ from the measurement result ] a detection part is computed, 
and specimen material concentration can be computed using the hematocrit value acquired from the time of 
concentration by calculating the hematocrit value in this blood sample. 

[0056]According to the constituent-of-blood analysis apparatus of this invention according to claim 5, a 
sample sensor and a detection part, An electrode can detect the thing [ that the blood sample passed or 
reached at least since it was made for either to detect by an electrode ], time until this blood sample arrives 
at a detection part from a sample sensor is measured, and the time of concentration from the sample 
induction of this blood sample to a detection part can be computed. 

[0057]According to the constituent-of-blood analysis apparatus of this invention according to claim 6, a 
sample sensor and a detection part, Since the electrochemical signal produced by contact with the oxidation 
reduction substance or electrolyte component which either supported in the above-mentioned sample 
sensor or its upper stream beforehand at least, and the above-mentioned blood sample was detected, By 
detecting the electrochemical signal produced by contact with a oxidation reduction substance or an 
electrolyte component, and a blood sample, time until this blood sample arrives at a detection part from a 
sample sensor is measured, and the time of concentration from the sample induction of this blood sample to 
a detection part can be computed. 

[0058]According to the constituent-of-blood analysis apparatus of this invention according to claim 7, this 
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measuring means, By having the analytical curve or hematocrit correction formula corresponding to each 
hematocrit value, and carrying out selection of the above-mentioned analytical curve, or use of the above- 
mentioned correction formula according to the hematocrit value in the sample for which it asked from time 
of concentration, Since it was made to output the measurement result of the specimen material 
concentration which amended the influence of a hematocrit value, the influence of the hematocrit value in 
the sample for which it asked from time of concentration is amended, and specimen material concentration 
can be computed. 

[0059]Since specimen material concentration was measured by the detection part according to the 
constituent-of-blood analysis apparatus of this invention according to claim 8, the specimen material 
concentration in a blood sample can be measured by a detection part. 

[0060]According to the constituent-of-blood analysis apparatus of this invention according to claim 9, as a 
means to measure the predetermined specimen material concentration in this blood sample, Since an 
antigen-antibody reaction is used, the sign of an antigen or the antibody is carried out with an enzyme as a 
means to detect the amount of antigen-antibody reactions and the amount of enzyme reactions was 
electrochemically detected via the oxidation reduction substance, The oxidation-reduction reaction of the 
enzyme of an antigen antibody complex and substrate by which the sign was carried out with the enzyme 
occurs, the current then produced can be detected, a current amount can be calculated, and the amount of 
enzyme reactions can be computed from the current amount. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an exploded perspective view showing the composition of the constituent-of-blood analysis 
apparatus concerning the embodiment of the invention 1. 

[Drawing 2] It is a cross-sectional view showing the composition of the constituent-of-blood analysis 
apparatus concerning the embodiment of the invention 1. 

[Drawing 3] It is a figure for explaining the influence by the hematocrit value in the measurement using the 

constituent-of-blood analysis apparatus concerning an embodiment of the invention. 

[Drawing 4] It is a figure showing correlation with the time for blood to arrive at a detection part and the 

hematocrit value of blood in the constituent-of-blood analysis apparatus concerning an embodiment of the 

invention. 

[Drawing 5] It is a bottom view of the upper housing of the constituent-of-blood analysis apparatus 
concerning the embodiment of the invention 2. 
[Explanations of letters or numerals] 

1 Upper housing 

2 Blood deployment layer 

3 Reagent layer 

4 Solution impermeable seal 

5 Reaction layer 

6 Electrode substrate 

7 Work electrode 

8 Counter-electrode 

9 Antibody insolubilization membrane 

10 Semipermeability seal 

1 1 Matrix layer 

1 2 Lower casing 

13 Sample induction 

14 Passing mouth 

15 Sample perception electrode 

16 Sample perception counter-electrode 
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15mg/miaCRPt7^n-t;Hiift/l. 8 5 

mg/mL^rWJy/lS&^y . 

t , i mm&mm, i%*m> ■ pb smmiz 30^ 

raliiilKt 3 pb sizX3mffifrLtz®. 
TfiE#=p»ft^ y/i/ > t ttz . 

[0048] ^jfiiitt^'— ;V 1 0 
[0049] SfiS 1 1 

5 0 m Mailable*/ 1 OOmMb jfy b A >M ( P H 

6. 0 ) / 2 omMmrn- ;^*yS^<JW 
S/2rag/16 0U/ml'VN s ijyI^, 10 mm 
<MC# '/f ^ >-^tJt^^*8*tnSC7 5 u 1 

[00 50 ] (b)SPW^ffli 
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®14v—/k mmm. mmmmm^mi^LfcXoiz 

[00 5 1 ] (c)^b^'j7 MI^Ste 

mtt*s.^h^mx*MWMmco^ h ? u -y nasaiae 

£ ^tJMSt^V^Jn ■ ttajtJ; 0 , \7l?'J 
7lM3 5%, 4 0%, 4 5%. 5 0%. 5 5%fcW 

[0 0 5 2] (d)jfflS 

tfrfflit- 1 5 OmV«0«{t*atSnLfc. lM££A 

0-4 8 0»«^piMSM*aBeU L 
[0 0 5 3] (e)feS 

H 3 h ? y -y htffcfettiJESTOMte* L 

fc. ^l^'J >y hffiti: OiSaPWWijfi^airLfc. 0 

mmttt-Tcomm^Ltz. \vh?y >y t- ^ 

[00 54] 

wjfliffi js^w sat i *u? , jm»a**#i£ a§ a § «t 

Jtt?BE«t«o6 t ±iEttfiMIIA» &A $ tiX *»6±IB(ftaj« 
JS»l#:*<?y^v h ? U -y h«fcW£tf>6#iS i 3 Ltz(D 

x\ ffiMfc*mm*M&m Lxt^mmmmzm 
mr& txvmmzmfcLtimmmmcry&m^. iml 

M^fls^^ 1- ? 'Ay M«£**A ftfcflfc'V? h ? 

[0055] 2 tpbn&84 izmmcossa. 

mnp^mmst tarrs 4 •cvwsffl* ass l , -t 

SfeM^I»M^#c^#c«A^ 6 fltififfiffi* 
-?h?Vv Mfi£**A &t>tvfc*<? hfVv httfcffl 

[0056] *mi<?>mtm 5 t=aea«jfli«iR^i»fis 



arcs , mmmmmfom%fflfrt>miiiMmzm-?& 
muLtxmm^miM-iiix^ %> . 

[00 57] *%H^llil<Il6tfet)i«MJt^f/fS 

*<o±atffl# LTjjv^BMiaBBiirtifc l < tram 

^m^mm^-^xoizttzcox. mmTtwxh 1 

M^w^ft^-^^ait--i. i fc x\ mmmmmm 
^fr^mttmmzm^&tTcvmmzmfeL. mm 
m^co^mx^^mmmiLtxmmmm^Miiix 

[0058] ^mnmmm7 izimcom&fiifr-frtJfM 

mzXtHi. gamil 4PV7h?y -y hffltMJE 
Ufe«UW4fe(iA.vh^ y >y hSiE^^WL. Hffi 
las^fe^rtJtfltfttfco^N^ 'J -y MttJStT, ±IS 

1^1?'J7 h««l»*«Etfe4ttfc»Hiilt« 

fc«**f»tf>'v? h ^ y >y hfa^^^aiE l , mmv. 

[00 59] *«W<OSlM!3a8Caea<0]|lliBU«4MM^ 

[0060] *ifflcoma%9i l zaffl<7)mK&frfttfm 
mz «t *ur . i^jfli^fr+^Fjfs^M^^aiJK&MS 
-th^-wh lx. m?MWKm?tmmL. mwM#Km 

It L , B*R«**lMk3i7Bfi« t^- LT«^^Wt 

m2] *m%cDmmnMmiizi%&mmttftffimm 
com^^mmmmxh h . 
[03 ] *m*ncDmMmmtzffi&msLi&fttt$fmwz 
fflvvtaset*j(t*^v h ^ y -y bfit «t 4^«^i^ 

[04 ] *^O^c^JiRtffi5J(il?RJ«***fSIBt 
*S*t4 , Jfll^ i ^aia5eti'J»t4Wf^i:Jfll^'W b 
9 0 -y bfltOfflBa^SrnaT&S. 

[05] ^mncommmm 2 tffi* jam^^w^s 
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